Objective: This study compared mothers' report of symptoms of discontinuation syndrome in infants exposed to antidepressants both in utero and during lactation to infants who were exposed only during lactation. Study Design: This is a convenience sample of 930 women breastfeeding women who answered an online questionnaire about antidepressant use while pregnant and breastfeeding. All 930 women had taken antidepressants while breastfeeding, and 527 had also taken antidepressants during pregnancy. There were no participants in the present study who had taken antidepressants only during pregnancy. The questionnaire was posted on the first author's Medications and Breastfeeding Forum. There was no advertising of this study, nor were efforts made to recruit women into this study beyond posting a notice on the website. The questionnaire included a list of symptoms that mothers may have observed in their infants during the newborn period, as well as demographic questions, and questions about antidepressant use during pregnancy and lactation. Results: The majority of women reported that their infants never experienced the symptoms of discontinuation syndrome. Twenty-five percent reported infant irritability. A smaller percentage reported inconsolable crying (17%), low body temperature (14%), and significant problems with eating and sleeping (15%). Logistic regression revealed that mothers who took antidepressants while pregnant and then during breastfeeding were two to eight times more likely to report symptoms of discontinuation syndrome than women who took them only while breastfeeding. Discontinuation symptoms were more likely to occur in infants whose mothers took medications with shorter half-lives. Conclusions: Discontinuation syndrome does occur in a small percentage of infants exposed to antidepressants in utero. Mothers reported a higher frequency of discontinuation syndrome after in utero exposure followed by breastfeeding than when infants were exposed to antidepressants only during lactation.
Introduction

W
hen neonates have been exposed to antidepressants in utero, some exhibit withdrawal symptoms, or discontinuation syndrome, for the first 24-48 hours after birth. 1 Discontinuation syndrome is characterized by poor adaptation, jitteriness, irritability, and poor gaze control after gestational exposure to selective serotonin reuptake inhibitors (SSRIs). Some symptoms observed in neonates could be due to the immaturity of the newborns' central nervous system, but they could be due to characteristics of the medications themselves. 2 Medications that enter the central nervous system, in particular SSRIs, transfer readily into the fetal circulation at levels comparable to maternal plasma. 2 Discontinuation syndrome has been reported for fluoxetine, sertraline and paroxetine, but not for all infants. 3, 4 Results from previous studies vary with regard to frequency of symptoms of discontinuation syndrome. For example, in a prospective study of infants exposed to fluoxetine, sertraline, or paroxetine (n ¼ 46) in the second and third trimester, all but one of the infants were reported healthy and full term at birth. 5 Thirty-nine percent of the infants exposed to both an SSRI and clonazepam, and 25% of the infants exposed to an SSRI alone, had discontinuation symptoms. The most common symptoms were mild respiratory distress (transient tachypnea of the neonate) and, in some rare cases, hypotonia. These effects were especially likely when paroxetine was combined with clonazepam as clonazepam appeared to change metabolism of paroxetine. When these infants were assessed at 2 and 8 months on the Bayley Scales of Infant Development, there were no significant differences between the exposed and nonexposed groups.
Boucher et al. 2 compared chart and maternal reports of 146 infants, 73 of whom were exposed prenatally to SSRIs. They found that high-arousal symptoms, such as insomnia, irritability, restlessness, increased tonus, hyperactive reflexes, and tremors, were present in 33 exposed neonates compared with four nonexposed infants. Symptoms of lower arousal, such as decreased reactivity, decreased tonus, and decreased reflexes, were also more common in the exposed versus nonexposed infants (26% vs. 5%).
In a large population study of prenatal exposures to SSRIs in British Columbia (n ¼ 119,547), 6 the percentage of infants exposed to SSRIs ranged from 2.3% to 5% over the 39-month recruitment period. The rates of complications for SSRIexposed (vs. nonexposed) infants were as follows: 13.9% for neonatal respiratory distress (vs. 7.8%), 9.4% for jaundice (vs. 7.5%), and 3.9% for feeding problems (vs. 2.4%). The authors concluded that exposure to prenatal SSRIs was associated with increased risk of low birth weight and respiratory distress, even after controlling for maternal depression severity.
Results from these previous studies indicate that studies with smaller sample sizes often have a higher percentage of babies who exhibit these symptoms compared to studies with large samples. Percentages of infants with symptoms range from 4% to 45%, making it difficult to estimate the prevalence of these symptoms. Previous studies have also compared infants exposed to antidepressants in utero to those not exposed. None of these studies specifically compared the effects of prenatal exposure to exposure via breastfeeding. This question has important clinical implications as others have questioned whether SSRI exposure via breastfeeding alone is safe.
7 Do infants exposed to antidepressants via breastfeeding show symptoms similar to those exposed prenatally? Or is prenatal exposure necessary to create a sufficient ''loading dose,'' which causes later withdrawal symptoms in neonates?
The present study examines mothers' report of symptoms in a large sample of breastfeeding women who took antidepressants while pregnant and breastfeeding. The first purpose of the study is to describe antidepressant use during pregnancy and breastfeeding. The second is to compare reported symptoms in infants whose mothers took antidepressants while pregnant and then breastfeeding with infants whose mothers took antidepressants only while breastfeeding. Because of the potential for dependence following prenatal exposure, we hypothesize that a higher percentage of infants who were exposed prenatally to these medications prenatally will exhibit symptoms than those exposed only during breastfeeding.
Subjects and Methods
Participants
A total of 1,884 women participated in the study. Data derived only from the 930 women who took antidepressants while pregnant or breastfeeding were included in the analyses. Data were collected via an online survey conducted between July 26, 2005 and October 27, 2006. The mean age was 32.35 years, with 55% of the mothers between 30 and 40 years of age and 37.83% between 20 and 30 years of age. The women were well educated: 32.8% completed college, and an additional 35.8% had postgraduate education. Twenty-two percent had several years of college, 8.5% were high school graduates, and 1.1% had not completed high school. Ninety-six percent lived with someone other than their children, and 32.5% had an immediate family member with a history of depression or anxiety.
Survey
The survey was developed as part of a broader research study on use of antidepressants in breastfeeding women. There were 53 close-ended items. Mothers were provided with a list of symptoms, including jitteriness, vomiting, irritability, low body temperature, inconsolable crying, shivering, stiffness, moaning, significant eating and sleeping problems, and convulsion, and asked to identify whether they had observed these symptoms in their babies. The individual items were based on symptoms reported in the literature and symptoms that were known to be relevant based on the clinical experiences of the authors. The survey was approved by the Texas Tech University Health Sciences Center (Amarillo, TX) Institutional Review Board before being listed on the website.
Recruitment
The survey was published online as part of the first author's web forum on medications and breastfeeding. Mothers were asked to participate on this website. They were eligible to participate if they were over the age of 18 and had breastfed a baby. A brief description of the survey was listed on the first page. No other method was used by the researchers to recruit mothers for the study, but some participants posted the link for the study on listservs, such as LACTNET.
Measurement
All questions on the questionnaire were close-ended, with mothers being asked to select their answers from the list provided. Mothers were asked two questions about whether they took an antidepressant while pregnant or breastfeeding and were then provided a list of common 13 antidepressants. They could check all that applied. They were asked if they noticed any of the following symptoms during the first week after delivery: jitteriness, vomiting, irritability, low body temperature, inconsolable crying, shivering, stiffness, moaning, significant eating and sleeping problems, and convulsion.
The questions regarding mothers' potential risk factors for depression included maternal age, maternal education level, whether she was living with someone, her family history of depression, and the severity of her most recent depression episode. Each of these was included in the analyses described below.
Analytic strategy
Logistic regression was used to analyze the odds of infants experiencing each of the nine discontinuation symptoms when mothers took antidepressant during pregnancy versus antidepressant use only during breastfeeding. These symptoms include jitteriness, vomiting, irritability, low body temperature, inconsolable crying, shivering, stiffness, moaning, significant eating and sleeping problems, and convulsion. Because of the rarity of convulsion, convergence was not reached. We controlled for maternal age, maternal education, maternal family history of depression, and severity of depression. These variables are shown to influence mothers' depression, and this model controlled for them.
HALE ET AL.
To further understand the impact of antidepressants of different half-lives and the trimester the mothers started taking an antidepressant, we conducted another series of logistic regression based on a subsample of mothers who took an antidepressant while pregnant and breastfeeding. Paroxetine was classified as an antidepressant with a short half-life, whereas fluoxetine and sertraline were classified as antidepressants with long half-lives. Other antidepressants were classified as antidepressants with mid-range half-lives.
Results
Antidepressant use and self-reported depression
Nine hundred thirty women breastfed while taking antidepressants, and 527 (27.9%) women had also taken an antidepressant while pregnant. In terms of number of days of antidepressant use, 1% took them less than 30 days, 2.5% took them for 31-90 days, 4.95% took them for 91-182 days, and 91% took them for 183 days or more. Table 1 lists the antidepressants taken during pregnancy. Seventy-three percent started antidepressants in the first trimester (n ¼ 381), 17.9% in the second trimester (n ¼ 93), and 9% in the third trimester (n ¼ 47). Table 1 also lists the antidepressants taken while breastfeeding. The most commonly used antidepressants during pregnancy and breastfeeding were sertraline, fluoxetine, and paroxetine.
Most of the women described their depression as moderate (n ¼ 492; 53.4%), 21.4% (n ¼ 197) as severe, 16.1% as mild (n ¼ 139), and 10.1% (n ¼ 93) as ''comes and goes.'' When asked to describe the effectiveness of the antidepressant, 63% (n ¼ 574) described it as very effective, 34% as moderately effective, and only 3.1% as not effective.
Symptoms in newborn infants
Overall, the majority of women reported that their infants never experienced the symptoms of discontinuation syndrome. These findings are listed on Table 2 . The most commonly reported symptom was irritability, noted in 25% of infants. A smaller percentage of infants were reported to have inconsolable crying (17%), low body temperature (14%), and significant problems with eating and sleeping (15%).
Logistic regression revealed that mothers who took antidepressants while pregnant and then during breastfeeding were two to eight times more likely to report symptoms of discontinuation syndrome than women who took them only while breastfeeding. These symptoms included jitteriness, vomiting, irritability, low body temperature, inconsolable crying, shivering, and problems with eating and sleeping. Stiffness and moaning were not significantly different. These findings are summarized in Table 3 .
As shown in Table 4 , infants will have much lower odds of experiencing jitteriness if their mothers took antidepressants during pregnancy with mid-range or long half-lives instead of one with a short half-life. The infants also had lower odds of stiffness if their mothers took antidepressants with long halflives compared to those infants exposed to an antidepressant with a short half-life.
Timing of antidepressant use during pregnancy also impacted symptoms in neonates. Infants were significantly more likely to experience stiffness if their mothers started taking antidepressants in the second or third trimester compared with those whose mothers started the antidepressant in the first trimester or earlier. 
DISCONTINUATION SYNDROME 3 Discussion
The present study adds to the literature by providing a large sample and by comparing symptoms in mothers who took antidepressants while both pregnant and later breastfeeding to mothers who only took antidepressants while breastfeeding. The majority of the mothers took SSRIs during pregnancy and breastfeeding. However, other types of antidepressants, such as bupropion and venlafaxine, also accounted for a small portion of antidepressant use.
With regard to the individual symptoms, the overall rate is surprisingly low (on average, about 10% of the mothers reporting symptoms). This incidence is somewhat lower than those found in previous studies. The most common symptoms were irritability, low body temperature, inconsolable crying, and significant eating and sleeping problems. These findings are consistent with the results of Oberlander et al. 6 A smaller percentage of mothers reported symptoms when there was a large sample.
With regard to the multivariate model, six symptoms were approximately two to eight times more likely if mothers took antidepressants while pregnant and later breastfeeding than if mothers took antidepressants only while breastfeeding. These symptoms were jitteriness, vomiting, irritability, low body temperature, shivering, and problems with eating and sleeping. Consistent with our hypotheses, these analyses indicate that there is an effect of using the medication during pregnancy, likely accounting for this difference in symptoms following the withdrawal of medication. One possible explanation for these findings is that the infants' symptoms may have been eased because the mothers were breastfeeding and the infants were receiving a small amount of medication via the milk, making withdrawal more gradual. However, the amount of medication the infants received via breastmilk was not likely enough to completely eliminate symptoms of withdrawal. This is especially true for mothers who were taking SSRIs with short half-lives, such as paroxetine, where there is a more precipitous drop in infant medication levels. Based on our clinical experience, in medications with shorter half-lives, the levels drop quickly after birth compared to medications with longer half-lives. Medications that stay in the infant's system for a longer time after birth may have allowed for a more gradual withdrawal. However, this is difficult to assess in the present study because we only asked the mothers to report only on symptoms that occurred in the first week postpartum.
Study limitations
There were two limitations to our study. First, because the data were collected online, a sampling frame could not be identified ahead of time, nor could refusals be tracked. The sample may have been biased towards more affluent and educated participants, and thus results are likely not representative of all depressed mothers. However, although our sample is likely not representative of all mothers, responses to antidepressants tend to be fairly uniform across demographic categories as long as patients are compliant with their medication regimens. Second, retrospective reporting may have resulted in recall bias, with participants under-reporting, or possibly over-reporting, symptoms. They may have reported fewer symptoms because they were no longer depressed. However, this alone likely would not account for the striking and consistent difference in symptoms of neonates whose mothers took antidepressants during pregnancy versus those who took them only while breastfeeding. Over-reporting also seems unlikely given these same consistent differences.
Clinical strategies
Women taking antidepressants during their last trimester should be warned of possible discontinuation syndrome so they can manage this syndrome proactively. One possible course is to taper medications at the end of their pregnancies, although some warn that the risk of relapse outweighs the risk of discontinuation syndrome. 8 If mothers opt to taper their medications, they should be warned that pregnant women are especially prone to relapse of depressive symptoms and should be monitored carefully for symptoms of depression. 8 Another option is to switch to a longer-acting agent, such as fluoxetine or sertraline. If women are taking a medication with a shorter half-life, clinicians delivering their babies should be appraised so they can manage discontinuation symptoms.
Conclusions
The results of our study indicate that symptoms of discontinuation syndrome occur in infants of women who take antidepressants during pregnancy. However, the overall percentage of infants with these symptoms appears to be low. Irritability was the most common symptom, affecting 25% of the infants in the study. As predicted, discontinuation symptoms are significantly higher in women who took antidepressants during pregnancy and subsequently breastfed their infants compared to those mothers took antidepressants only during breastfeeding. Symptoms of discontinuation syndrome, when they occur, tend to be mild and self-limiting and can be managed with supportive care.
